62                           PRELIMINARY.
itself exists. The wave-length for that particular ray, i.e. the space through which light is propagated in uacuo during the time of one complete vibration of this period, gives a perfectly invariable unit of length ; and it is possible that at some not very distant day the mass of such a sodium particle may be employed as a natural standard for the remaining fundamental unit. This, the latest improvement made upon our original suggestion of a Perennial Spring, is due to Clerk Maxwell.
189.    The absolute Unit depends on the unit of matter, the unit of time, and the unit of velocity; and as the unit of velocity depends on the unit of space and the unit of. time, there is, in the definition, a single reference to mass and space, but a double reference to time; and this is a point that must be particularly attended to.
190.    The unit of mass may be the British imperial pound, oty better, the gramme; the unit of space the, British standard foot, or, better, the centimetre; and the unit of time the mean solar second.
We accordingly define the British absolute unit force as ' the force which, acting on one pound of matter for one second, generates a velocity of one foot per second.'
191.   To render this standard intelligible, all that has to be done is to find how many absolute units will produce, in any particular locality, the same effect as the force of gravity on a given mass.    The way to do this is to measure the effect of gravity in producing acceleration on a body unresisted in any way.    The most accurate method is indirect, by means of the pendulum.   The result of pendulum experiments made at Leith Fort, by Captain Kater, is, that the velocity acquired by a body falling unresisted for one second is at that place 32-207 feet per second.   The preceding formula gives exactly 32-2, for the latitude 55° 35', which is approximately that of Edinburgh. The variation in the force of gravity for one degree of difference of latitude about the latitude of Edinburgh is only '0000832 of its own amount.    It is nearly the same, though somewhat mqre, for every degree of latitude southwards, as far as the southern limits of the British Isles.    On the other hand, the variation per degree would be sensibly less, as far north as the Orkney and Shetland Isles.    Hence the augmentation of gravity per degree from south to north throughout trie British Isles is at most abotit ls^off of its whole amount in any locality.   The average for the whole of Great Britain and Ireland differs certainly but little from 32-2.    Our present application is, that the force of gravity at Edinburgh is 32-2 times the force which, acting •on a pound for a second, would generate a velocity of one foot per second; in other words, 32-2 is the number of absolute units which measures the weight of a pound in this latitude.   Thus, speaking very roughly, the British absolute unit offeree is equal to the weight of about half an ounce.
192.   Forces (since they involve only direction attd magnitude) may be represented, as velocities are, by straight lines in their directions, and of lengths proportional to their magnitudes/respectively.